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Dr. Quisenberry and members of the Board of Health:
My name is Anders Daniels. I am an Assistant Professor of Meteorology
at the Universi ty of Hawaii and a member of the Air Quali ty Task Force of
the Environmental Center of the University. The statement I am presenting
has been prepared by the following members of the Task Force: Wilfrid Bach,
Professor of Geography, Chairman; Boyce Brown, attorney; Robert Buddemeier,
Assistant Professor of Chemistry; Saul Price~ National Oceanic and
Atmospheric Administration; and Samuel Yoshida, Tuberculosis and Respiratory
Disease Association. Doak Cox, ex officio member of the Task Force as
Director of the Environmental Center, has participated in the preparation of
the statement and has authorized its presentation as an Environmental Center
product. The statement does not represent, however, an institutional position
of the University of Hawaii.
The purpose of the Implementation Plan is to describe the State of
Hawaii's program for achieving and maintaining its ambient air quality control
standards, as adopted July 26, 1971. After this public hearing and subse-
quent revision, the Plan must be submitted before the end of January 1972 to
the Environmental Protection Agency for approval. The most crucial parts of
the Plan are: changes in enabling legislation, proposed Department of Health
control regulations, control strategies for the various pollutants, a
compliance schedule, an emission surveillance system, a permit and regulation
system, and an air quality surveillance network.
Considering first the amendments to be sought in Hawaii Revised Statutes,
Chapter 322, Part V, Sections 64, 66, 69, and 72, as proposed in Section III
of the plan here considered: We believe that some of the legislative authority
now considered lacking or inadequate to permit adequate air pollution control
might be considered implicit in present legislation. HoweVer, the explicit
provision of all of the authority proposed appears appropriate, and we endorse
its provision by the legislature.
We also endorse the plan for coping with emergency episodes proposed in
Section VI II of the Plan, the Compliance Schedule in Section IX, the Emission
Surveillance System in Section X, the Permit and Registration System in
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Section XI, and such arrangements as are described for Intergovernmental
Cooperation in Section XIII. We also endorse Section XIV on resources, but
only as a minimal requirement. The Emission Inventory Summary in Section VI
contains a great deal of useful information, although it is still inadequate
for some of the needs that must be met.
The Control Strategy Development discussed in Section VII is the heart
of the implementation plan since it deals with the technical and other means
by which the ambient air quality standards are to be achieved and maintained.
Unfortunately, in the view of the Task Force, it is also the weakest. The
air quality data necessary to establish present levels of the various air
pollutants, their variations in time and space, and the relationship of these
levels and variations to sources and to meteorological conditions are utterly
inadequate. Hence we do not know which sources may be contributing to
observed air pollution levels and under which meteorological and operating
conditions, and to what degree. Yet, without this knowledge, it is virtually
impossible for emission control strategies to be applied in an equitable and
economic manner and to achieve their objectives.
Lacking this specific information, the Implementation Plan is forced to
fall back on a procedure which can only be described as illogical, and almost
certainly inequitable, uneconomic, and ineffective. That is, having concluded
on the basis of inadequate sampling data that certain pollutants are in
excess of the ambient air quality levels, it is then proposed that these
alleged excesses be "rolled-back" or reduced in an arbitrary manner in which
no attempt is made to assess the actual contribution of any partic~lar source
to the pollutant concentration at any point. Nominally, the roll-back is
proportional for all sources of a particular pollutant in a certain area.
This would have some logic, if each of the sources had uniform effect through-
out the area, but this is not the case. In actuality the proposed control
strategies are not even based systematically on the proportional model system.
We discussed at the public hearing this morning two examples of control
strategies to show how illogical the use of the proportional model is. One
of these examples dealt with the control of S02 from power plants, surely one
of the most significant pollutants from a standpoint of health. According
to the Plan no major power plant on any island may use fuel whose sulfur
content exceeds 0.45 percent. This limiting sulfur content was calculated
from the maximum S02 concentration in the ambient air measured in the vicinity
of a single power plant. We question the validity of this maximum. In setting
the limit of 0.45 percent sulfur content in the fuel, no account has been
taken of differences in combustion rates, meteorological conditions, and
stack heights at different power plants, or of other means of reducing maximum
concentrations in the ambient air than reducing the sulfur content of the
fuel.
In the other example, the control strategy assumed that the elimination
of agricultural burning would greatly reduce the maximum particulate concen-
tration on Oahu. Actually the purported maximum, occurring at Ala Moana, can
scarcely be affected by the products of agricultural burning.
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Lacking sufficient measurements of the concentrations of the various
pollutants of concern allover the islands, and lacking any direct means for
attributing the concentration of each pollutant at each point to the various
contributing sources, there is still a means for approximating the field of
concentrations and estimating the influence of each source over the field.
This means is called meteorological diffusion modelling. A meteorological
diffusion model is a mathematical representation in which the concentration
of a pollutant, as it varies in space and time, is estimated from the location
and strength of the various emission sources, the effect of the wind and other
relevant meteorological factors, and the laws of diffusion.
One of the most direct and simplest applications of a meteorological
diffusion model would be the determination of areas of maximum and minimum
concentration of each pollutant of concern as a guide to the planning of an
air quality surveillance network. Without such a model the statistically
reliable description of the field of concentration for each pollutant would
require a very large and economically infeasible number of stations. The
optimal location of a smaller number of stations would be pure guesswork.
It is recognized that, owing to inadequacies in the meteorological and
source data and to certain underlying assumptions, a meteorological diffusion
model provides only an approximation to the actual transport and dispersion
of pollutants in the real atmosphere. The results of a model may be compared
with actual measurements of concentration at only a few points and for only
a few meteorological conditions, this process being called verification.
Even the best diffusion model will still be an approximation, but advantages
of a diffusion model over a proportional model are so great as to recommend
strongly the adoption of the diffusion model. With a diffusion model one
can, relatively easily, determine the maximum concentrations for the different
pollutants over the averaging times covered by the ambient air quality
standards and the frequency of various concentrations over specified averaging
times. By further taking into account, as well, the economic and social costs
and benefits of imposing restrictions on one type or location of source as
against another, one can develop an economic cost-benefit model which would
provide information essential to the economic application of control strategies.
In addition to providing the basis for the development of a strategy
for control of existing sources, the combination of diffusion modelling, time
averaging, and cost-benefit analysis can provide the basis for determining
the relative effects, benefits, and costs associated with potential new
sources and hence for the rational operation of the permit system for which
there is provision in the Implementation Plan.
A meteorological diffusion model has already been developed at the
University for the Honolulu-Pearl Harbor area on Oahu. This model incorporates
emission data laboriously collected by the Department of Health and wind and
other meteorological data collected on the island during the last 10 years.
Thus far it has been used to calcplate concentration fields for certain
pollutants only for annual average meteorological conditions. Verification,
although so far insufficient, indicates the validity of the results. Its
further development offers one possibility for the design of a rational,
equitable, control strategy.
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By mid-summer investments in control measures prescribed by the present
air quality implementation plan will have to be begun. We recognize that
there is now no possibility that a diffusion model can be developed in time
to serve as the basis for a plan that must be submitted to the Environmental
Protection Agency by the end of this month. However, placing into operation
a thoroughly illogical implementation plan can only lead to serious inequities
and unnecessary costs, while at the same time failing to achieve the desired
levels of air quality. We therefore recommend that the Department of Health
reconsider its decision to base its implementation plan on the proportional
model and, in its submission to EPA recognize the desirability of basing its
plan instead on a meteorological diffusion model and related cost-benefit
analysis.
